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DETAILED ACTION 
Response to Amendment 

Amendment filed 3/6/07 forms the basis for this action. In said Amendment 
Applicants amended the Specification, cancelled all previously pending claims 1-8 and 
introduced new claims 9-16. Comments on Remarks submitted with said Amendment 
are included below under "Response to Arguments". 

Specification 

The Amendment to the Specification should be brought in line with claim 
language employed for "intermediate unit strips", recited and disclosing either 
"intermediate unit strips" or "unit intermediate strips" but not a mixture of both these 
terminologies. Examiner makes of record not to distinguish between the two terms, both 
being disclosed by elements 40'. 

Claim Objections 

1 . Claim 11 is objected to because of the following informalities: the wording "each 
of the unit strips" (line 2 and line 6) should be replaced by: "each of the 
intermediate unit strips". Appropriate correction is required. 

2. Claim 11 is objected to because of the following informalities: the wording "in 
cooperation with the unit strips" (line 10, i.e., final line) should be replaced by "in 
cooperation with the intermediate unit strips". Appropriate correction is required. 

3. Claim 12 is objected to because of the following informalities: the wording 
"plurality of unit strips" (line 2) should be replaced by: "plurality of intermediate 
unit strips". Appropriate correction is required. 
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4. Claim 12 is objected to because of the following informalities: the wording "each 
of the unit strips" (line 4) should be replaced by: "each of the intermediate unit 
strips". Appropriate correction is required. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1 . Claim 9 is rejected under 35 U.S.C. 102(b) as being anticipated by Oh et al 
(6,393,087 B1) (previously cited). 

Oh et al teach (title, abstract, Figures 1-3 and cols. 1 , 2, 5, 6, 7, 8 and 9) a 
spacer grid 2 (col. 5, 1. 55-63) for placing and supporting a plurality of longitudinal fuel 
rods 106 (col. 1 , 1. 19) in a nuclear reactor fuel assembly (first sentence of the abstract), 
comprising 

a plurality of inner strips 113 (col. 1, 1. 26-28) intersecting each other to form a 
plurality of guide tube cells 108 (col. 1, 1. 30-31) to receive guide tubes 103 (col. 1, 1. 
18-19) therein (see Figure 1) and 

a plurality of fuel rod cells 8 or 108 (col. 1, 1. 29-30 and col., col. 6, 1. 22) to 
receive the fuel rods 6 or 106 (col. 1 , 1. 35-36 and col. 6, 1. 44-46) therein, with a 
plurality of mixing blades 32 (col. 7, 1. 1-14) projecting upward from the inner strips at 
intersections of the inner strips (Figures 5-6, 8 and 9); and 
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a plurality of perimeter strips (outer strips 113; loc.cit.) each of which comprises a 
plurality of unit strips including intermediate unit strips and corner unit strips (necessarily 
so, as all intermediate strips are included in their interior), the perimeter strips (as the 
outer strips necessarily) encircling the intersecting inner strips and the corner unit strips 
forming outermost corner cells of the spacer grid (because they are cells at the 
corners), 

with a grid spring 12/13/14 (col. 6, 1. 7-10) provided on each of the unit strips, the 
grid spring comprising (see Figures 5 and 6): 

a vertical opening 13 or 14 (col. 6, 1. 7-10) formed at a central area of each 
of the unit strips; 

a vertical support part (un-numbered trapezoid shaped end portions 
abutting said vertical opening on both bottom and top sides thereof) extending 
vertically in the vertical opening between top and bottom edges of the vertical 
opening (any structure abutting an opening can be said to extend in said 
opening); and 

a fuel rod support part 12 (col. 6, 1. 7-10) provided at a central portion of 
the vertical support part (namely: in between said vertical support part top and 
bottom portions), the fuel support part being bent (col. 6, 1. 42-44) and thereby 
having the capability of providing a equiangular support surface equiangular to a 
fuel rod supported by the grid spring ("equiangular" meaning all angles being 
equal implying contact over a non-zero-measure surface) (see the disclosure in 
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Oh et al of a strip-shaped line contact through a pressing process of the elastic 
spring material (col. 6, 1. 40) and of contact over a surface area: col. 6, 1. 63-64). 
In conclusion, Oh et al anticipate claim 9. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and . 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Delafosse et al (4,224,107) (made of record previously) in view of Chun et al 
(6,236,702 B1) (made of record by applicant, see IDS). 

Delafosse et al teach a spacer grid 1 (col. 2, 1. 49-51) capable of being used for 
placing and supporting a plurality of longitudinal fuel rods (fuel pins not shown; see col. 
2, 1. 48-64) in a nuclear reactor fuel assembly (title, col. 1, 1. 5 - col. 2, 1. 64), comprising 
a plurality of inner strips 2 and 3 intersecting each other and forming a plurality of cells 
A (Figure 8 and col. 2, 1. 48-64) capable to receive guide tubes and fuel rods therein, 
with a plurality of mixing blades (Figures 8-9; see elevated, protruding portions of 2 and 
3) projecting upward from the inner strips 2 and 3 at intersections of the inner strips; and 
a plurality of perimeter strips 2a and 3a ((Figure 8 and col. 2, 1. 48-64) each comprising 
a plurality of unit strips including intermediate unit strips and corner unit strips 
(intermediate unit strip is shown separated from corner unit strip by 20 in Figure 8), the 



Application/Control Number: 10/773,733 Page 6 

Art Unit: 3663 

perimeter strips encircling the intersecting inner strips 2a and 3a encircling the 
intersecting inner strips 2 and 3 and the corner unit strips forming outermost corner cells 
of spacer grid 1 with a grid spring 5 (col. 3, 1. 22-55 and Figures 4-6 and 8-9), the grid 
spring comprising: 

a vertical opening (opening in 2a or 3a; Figures 8-9) formed at a central area of each 
of the unit strips; 

a vertical support part 14 extending vertically in the vertical opening between central 
portions of top and bottom edges of the vertical opening (col. 4, 1. 1-28 and Figure 5); 
and a fuel rod support part 6 (col. 2, 1. 64 - col. 3, 1. 11) provided at a central portion of 
the vertical support part (Figure 5). 

Delafosse et al do not necessarily teach the limitation "the fuel rod support part 
being bent to have a equiangular support surface which is equiangular to a fuel rod 
supported by the grid spring". 

However, it would have been obvious to include said limitation in view of Chun et al, 
who, in a patent on a spacer grid for a fuel assembly (title, abstract), hence analogous 
art, teach the spring (30) to have a curved contact portion (31) so as to be in 
equiangular contact with a circumferential surface of the fuel element (11) for the 
specific purpose of enhancing vibration suppressing and abrasion resistance forces 
(see abstract, Figures 3, 8 and col. 5, 1. 1 - col. 6, 1. 3). Motivation to include the 
teaching by Chun et al in the invention by Delafosse et al derives from the teaching by 
Chun et al of enhanced vibration suppressing and abrasion resistance forces (abstract, 
final sentence). 
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On claim 10: in the combined invention by Delafosse et al and Chun et al defined 
above, the vertical support part 14 is bent at two steps along substantially horizontal 
bending lines (due to the corrugated nature of the corrugated strips 5 in Delafosse et al; 
see Figures 3-6 and abstract; col. 2, 1. 64 - col. 3, 1. 11), and the fuel rod support part 6 
is bent in such a way as to be equiangular with the fuel rods 1 1 (see Chun et al, Figures 
3 and 8, and col. 5, 1. 1 - col. 6, 1. 3). The claimed "uniform contact pressure distribution 
when the fuel rod support part is in contact with each of the fuel rods" is an inherent 
consequence of the equiangular contact between 6 and 1 1 because contact conditions 
are invariant along the line of contact, the outer surface of 6 following the periphery of 
fuel rods 11. 

3. Claims 11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Oh et al (as applied to claim 1 above) in view of De Mario et al (5,303,276) 
(previously made of record). 

On claim 11: As detailed above, Oh et al anticipate claim 9. Further according to Oh 
et al, each of the intermediate unit strips has a coolant flow guide vane 30 (i.e., longer 
one of two structures 30 shown in the upper portion of Figure 9) and a guide tap 
(shorter one of two structures 30 shown in an upper portion of Figure 9) on an upper 
edge thereof (col. 7, 1. 1-14 and Figure 9) such that a plurality of coolant flow guide 
vanes and a plurality of guide taps are alternately arranged (col. 7, 1. 33-39) along an 
upper edge of each of the intermediate unit strips (loc.cit. and Figure 14 and col. 7, 1. 
15-24)., Oh et al do not necessarily teach the further limitation that "each of the corner 
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unit strips having either a coolant flow guide vane or guide tap on an upper edge thereof 
to complete an alternate arrangement of the coolant flow guide vanes and guide taps". 

However, it would have been obvious to include said further limitation in view ofDe 
Mario et al, who teach upper and lower edges of the perimeter strips, and hence also of 
corner unit strips to have guide/protective/flow taps or vanes of different geometric 
dimensions bent inwardly in an alternating arrangement (Figure 3 in De Mario et al; see 
vanes over 320 and col. 8, 1. 16-28), incorporation of the teaching in this regard by 
Mario et al thus completing an alternate arrangement of coolant flow guide vanes and 
guide taps in cooperation with the intermediate unit strips. Motivation to include the 
teaching by Mario et al in the invention by Oh et al derives immediately from the noted 
advantage by De Mario et al that the inventive arrangement by De Mario et al succeeds 
in providing single-phase coolant flow distributed over each fuel rod even at high heat 
flux (col. 5, 1. 19-24). 

On claim 12: Furthermore, although Oh et al do not necessarily teach the further 
limitation as defined by claim 12 it would have been obvious to include said further 
limitation in view ofDe Mario et al, who teach each of the intermediate cells walls to 
have downwardly projecting guide taps (downward protrusions thereof as shown in 
Figure 3) at both corners (i.e., at both the left and right corner adjacent lattice members 
31 0 of each intermediate unit strips and each of the plurality of corner unit strips has a 
guide tap projecting downward on a lower edge of each of the corner unit strips (see 
element 330 in Figure 3 of De Mario and col. 8, 1. 28-34). Motivation to include the 
teaching by Mario et al in the invention by Oh et al derives immediately from the noted 



Application/Control Number: 10/773,733 Page 9 

Art Unit: 3663 

advantage by De Mario et al that the inventive arrangement by De Mario et al succeeds 
in providing single-phase coolant flow distributed over each fuel rod even at high heat 
flux (col. 5, 1. 19-24). 

4. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Oh et al 
and De Mario et al as applied to claim 3 above, and further in view of Delafosse 
et al (4,224, 1 07) (previously made of record). 

As detailed above, claim 1 1 is unpatentable over Oh et al in view of De Mario et al. 
Furthermore, each of the coolant (flow guide) vanes in Oh et al is bent toward a center 
of the spacer grid because each of said coolant vanes is shown, - and in order to 
cause a swirl of the coolant fluid: must be, bent in two orthogonal directions so as to 
cause a swirl, i.e., a rotation of the fluid (see Figures 8 and 9 and col. 7, 1. 1-68). Said 
two directions span a plane. The vector connecting each coolant flow guide vane with a 
center of said spacer grid toward a center of the spacer grid (as opposed to the center 
of said spacer grid (the latter may not even exist, in the case when the number of cells 
in either a row or a column is even), as any center of any element qualifies to be a 
center of said spacer grid). Furthermore, it is noted that Oh et al teach elements 30 to 
be "bent towards the center of the main flow path" (col. 7, 1. 1-14), which center, when 
said flow path is taken as a whole, is substantially identical to the center in a horizontal 
cross section of the spacer grid. Oh et al also show a width of each of said guide vanes 
reducing from a position at which each of said guide vanes is initially bent (see Figure 
6), showing a tapered shape (loc.cit.). 
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Oh et al do not necessarily teach the further limitation that a peak of each of the 
guide vanes to be rounded. However, they do indicate that its specific shape is a matter 
of design choice because said shape can be chosen "in accordance with a desired swirl 
flow" (col. 7, 1. 44-49). Furthemore, it would have been obvious to include said further 
limitation in view ofDelafosse et al, who teach the rounding of protrusions 9 over unit 
strips 2 and 3 (hence structurally analogous to protrusions 30 of Oh et al), where the 
rounding is to as to avoid jamming (col. 3, 1. 12-20). Motivation to include the teaching 
by Delafosse et al immediately derives from the advantage of the avoidance of 
jamming. 

5. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Oh et al 
and DeMario et al as applied to claim 1 1 above, and further in view of Nguyen et 
al (6,526,1 16 B1) (previously made of record). 

As detailed above, claim 1 1 is unpatentable over Oh et al and DeMario et al. 
Although Oh et al nor DeMario et al necessarily teach the further limitation defined by 
claim 14, it would have been obvious to include said further limitation in view of Nguyen 
et al, who, in a patent on nuclear fuel assemblies with spacer grid ("support grid", see 
abstract, first sentence) and mixing vanes (loc.cit.), hence analogous art, teach each 
guide tap 32 to be bent in two lateral directions orthogonal to each other, hence also in 
the direction towards the center of the spacer grid (col. 5, 1. 10-43, and Figures 1 and 2). 
Motivation to include the teaching by Nguyen et al in the invention by Oh et al and 
DeMario et al derives from the resultant balance of hydraulic forces across the center of 
the grid (see abstract). 



Application/Control Number: 1 0/773,733 Page 1 1 

Art Unit: 3663 

6. Claims 15-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Oh et al as applied to claim 9, in view of Mayet et al (6,542,567 B1) (previously 
made of record) and Foulds (3,966,550); or, in the alternative, over Delafosse et 
al and Chun et al as applied to claim 9, and further in view of Mayet et al 
(6,542,567 B1) and Foulds (3,966,550). 

As detailed above, Oh et al anticipates claim 9 and claim 9 is unpatentable over 
Delafosse et al in view of Chun et al. It is furthermore noted that Delafosse et al disclose 
inner springs 5 for those compartments A that are inner compartments (Delafosse et al, 
col. 2, 1. 64-col. 3, 1. 1 1), and that furthermore, Oh et al disclose contact springs 12 for 
each of the grid elements 1 1 (col. 6, 1. 37-55). 

Neither Oh et al nor Delafosse et al and Chun et al necessarily teach the further 
limitations as defined by claims 15-16. 

However, it would have been obvious to include said further limitations in view of 

(a) Mayet et al, who teach to use Zircaloy for the material embodiment of the straps 
including springs in those regions with the higher neutron flux (col. 1, 1. 23-27) 
(examiner takes official notice that Zircaloy excels through low neutron cross section, 
whence the preference for Zircaloy under high neutron flux; see also DeMario (loc.cit.), 
col. 7, 1. 10-16), while on the other hand it is known that the mechanical strength of 
Zircaloy diminishes rapidly due to neutron irradiation (see Mayet et al, loc.cit.) thus 
making it less preferable in the edge region where neutron flux is lower than in the 
center of the spacer grid; it would hence have been obvious to use a viable alternative 
for Zircaloy in the edge region, such as steel in view of 
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(b) Foulds (col. 9, 1. 61- col. 10, 1. 8) for which the recommended spring constant 
exceeds that for Zircaloy (Foulds et al, loc.cit.). 

Motivation to include the teaching by Mayet et al and Foulds et al in the invention by 
Oh et al or the invention by Delafosse et al and Chun et al derives from the advantage 
to reduce neutron loss by using Zircaloy while preventing mechanical deterioration of 
the springs where an alternative such as steel is acceptable because of reduced 
neutron flux. 

Response to Arguments 

Applicant's arguments filed 3/6/07 have been fully considered but they are not 
persuasive. 

With regard to comments ad 1 in traverse of the rejection over Oh et al of 
independent claim (cancelled claim 1 , now claim 9), Applicants' position that Oh et al 
does not meet the limitation that the fuel rod support part (52) is being bent to have 
equiangular surface contact with a fuel rod supported by the grid spring (50), allegedly 
because "the consequence of the spring elastically supporting the fuel rod and being 
bent toward the center of the grid element 1 1 is that there is a flat surface contacting the 
rod" is not persuasive: 

Because of the cylindrical shape of the rod, contact with a flat surface has zero 
surface area. However, Oh et al explicitly state: "the surface contact area of each spring 
is increased (col. 6, 1. 63-64). Therefore, lateral contact cannot possibly be restricted to 
a single point in the presence of an increased, hence non-zero, surface contact area, 
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from which the equiangular surface contact as claimed follows. Please note that in Oh 
et al the so-called "line contact" is strip-shaped (col. 6, 1. 40) and hence is not recited to 
be restricted to a zero surface area portion of the fuel rod. It is additionally noted that an 
elastic medium when pressed deforms and hence from first principles surface contact 
over a finite surface area is, in addition to being disclosed by Oh et al, also utterly 
expected. 

With regard to comments ad 2 , in traverse of the rejection under 35 USC 103(a) 
of claims 1-2 over Delafosse and Chun et al, Applicant's argument that "the bearing- 
arms 14 of Delafosse do not extend from the top and bottom edges of the vertical 
opening", "bearing-arm" having been identified with the claimed "vertical support part" in 
the previous action, fails to persuade inter alia because said argument does not address 
the claim language: said vertical support part is only claimed to be "extending vertically 
in the vertical opening between central portions of top and bottom edges of the vertical 
opening", - which is met and not under dispute, but is neither recited nor necessarily or 
inherently required to extend from the top and bottom edges of the vertical opening. 
Additionally, extension of said vertical support part from the top and bottom edges of the 
vertical opening does not appear to have been disclosed by Applicants in their 
Specification either. 

With regard to comments ad 3. 4 and 5 . in traverse of the rejections under 35 
USC 103(a) with Oh et al as primary reference of (now) claims 11-14 (corresponding to 
cancelled claims 3-6), Applicants do not advance any argument other than the 
argument in traverse of the rejection under 35 USC 102(b). Therefore, said traverse 
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fails to persuade for the same reasons as arguments in traverse of the rejection of claim 
9 (cancelled claim 1) discussed above (ad 1). 

With regard to comments ad 6 . in traverse of the rejections under 35 USC 
103(a) over Oh et al as primary reference, and in an alternative rejection over Delafosse 
as primary reference in view of Chun et al as applied to claim 9 (cancelled claim 1), both 
in view of Mayet and Foulds, of (now) claims 15-16 (cancelled claims 7-8)), Applicants' 
argument that "not one of these references show different spring structures" is not at all 
persuasive because, (a) in addition to the fact that spring structures with Zircaloy and 
spring structures without Zircaloy are different spring structures, - a material distinction 
implying a structural distinction, (b) Foulds shows that the two material embodiments by 
Mayet (Zircaloy and steel) also require different spring constants. 

Applicants' argument that the combination of these diverse teachings is beyond 
that which would be done by a person of ordinary skill in the art is not persuasive: 
knowledge on the mechanical and neutron flux properties of Zircaloy, a well-known 
material in the art of nuclear engineering, is not at all beyond the level of ordinary skills 
in the art. 

With regard to comments ad 7 on the Drawings filed 10/24/05, Figure 4 is far too 
dark for either examination or publication. So is Figure 5A, whereby the specific 
structure denoted by 30 and other line indicators connecting numerals to structures or 
elements are obscured. Therefore, the examiner maintains his position that said 
Drawings cannot be entered. 
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With regard to the Amendment to the Specification , said Amendment has 
herewith been entered. However, see objection to the Specification overleaf, prompted 
by the apparently mixed use of the terminologies "intermediate unit strips" and "unit 
intermediate strips". A uniform terminology should be adopted for both Specification and 
claim language. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Johannes P. Mondt whose telephone number is 571- 
272-1919. The examiner can normally be reached on 8:00 - 18:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack W. Keith can be reached on 571-272-6878. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



JPM 

May 12, 2007 




lannei Mondt (TC3600, Art Unit: 3663) 



